An inception cohort of patients with systemic lupus erythematosus from 14 European centres was followed for up to 5 years in order to describe the current early disease course. At inclusion patients (n ¼ 200, 89% female, mean age 35 years, 97% Caucasian, mean SLEDAI 12.2) fulfilled a mean of 6.5 ACR classification criteria. The most prevalent criteria were antinuclear Ab presence (97%) followed by anti-dsDNA Ab (74%), arthritis (69%), leukocytopenia (54%) and malar rash (53%), antiphospholipid Ab (48%) and anti-synovial membrane Ab (21.6%). Clinical signs of lupus nephritis (LN) were present in 39% with biopsy-confirmed LN seen in 25%. Frequent additional findings were hypocomplementaemia (54%), anti-SSA Ab (49%), alopecia (26%) and Raynaud's phenomenon (31%). There were few regional differences in disease presentation and management. One and 5-year survival rates were 99% and 97% respectively. During the mean follow-up of 4.1 years 25% entered a state of early disease quiescence by global physician assessment, but the overall risk of subsequent flare was 60%. Maximum SLEDAI scores decreased over time, but 45% of patients accrued damage (SDI !1) for which baseline presence of proteinuria and persistent disease activity were independent predictors. The results indicate minor differences in SLE presentation and treatment within various regions of Europe and a high diagnostic reliance on anti-dsDNA Ab. Despite early reductions in disease activity and improved mortality, the risk for disease flare and damage development is, however, still substantial, especially in patients not entering an early remission. Lupus (2010) 19, 949-956.
Introduction
Despite the improvements in survival over the last decades, patients with systemic lupus erythematosus (SLE) remain at an increased risk for premature death. [1] [2] [3] This risk is due to a complex of disease features, whose interaction is not well understood. Disease activity is a major determinant of prognosis as it can induce structural and functional organ damage directly through inflammation and thromboembolic events or indirectly through therapeutic measures associated with infectious and metabolic complications. [4] [5] [6] [7] [8] The overall disease activity course remains unpredictable with flares continuing to occur well into the second decade of disease. 9 Given the fact that SLE phenotypes are susceptible to genetic and/or geographic influences, 10 that changes in SLE phenotype can occur within a single region 11, 12 and that patient management options are steadily expanding, 13 there is a continued need for surveillance of the clinical characteristics and complications in SLE. This study describes the presentation and early disease course in a contemporary multinational European inception cohort and investigates current presentation and disease severity with regard to possible regional differences and the risk of organ damage and early mortality.
Methods

Study design
Using an existing infrastructure for SLE-related research, 8, 9, 14 14 rheumatology centres agreed in 1999 to assemble data on disease presentation in new onset SLE patients seen over a period of 5 years and provide follow-up data. After a core data set was defined, case record forms were developed and distributed. Data collection was performed by a designated physician at each centre with the use of predefined forms for baseline and follow-up data to summarize patient visits made in the previous calendar year. These forms were submitted to a study coordinator for case ascertainment and anonymous electronic data storage. This design is basically similar to the methods used in other multicentre cohort studies. 15 This research received no specific grant from any funding agency in the public, commercial or not-forprofit sector. All patients were included in locally approved disease registries, and, while the frequency of follow-up visits was at the discretion of the attending physician, >90% of patients were seen at least twice yearly with the observation period ending in 2005.
Patients' data
Only patients who fulfilled the revised ACR 1982 or the updated 1997 criteria 16, 17 were included in the present analysis. For each patient the participating site provided baseline data (i.e. at time of fulfilment of ACR criteria) on demographics and disease manifestations as well as annual updates on scores for disease activity (SLEDAI) and accumulated damage SLICC/ACR Damage Index (SDI) 18, 19 and a global physician assessment (GPA) of disease activity. 20 Disease duration was calculated from the time at least four ACR criteria were fulfilled. An arbitrary regional assignment of centres used in earlier studies 21 designated Germany (n ¼ 12), The Netherlands (n ¼ 10), Denmark (n ¼ 2), Sweden (n ¼ 4) and Norway (n ¼ 11) as western, Italy (n ¼ 29) and Greece (n ¼ 18) as southern, Hungary (n ¼ 54) as central and Poland (n ¼ 18), Slovenia (n ¼ 29) and Estonia (n ¼ 13) as eastern. Results for laboratory and serological assays were obtained during routine workup at the participating centres, and abnormal results reflect data outside the local reference values.
Statistics
All figures represent median values (range) unless otherwise stated. Given the skewed distribution of most data, nonparametric test methods were used in data analysis, which used software program SPSS v 15.0. Numeric data were analysed by Mann-Whitney U test, while dichotomized data were expressed as odds ratios (OR) with 95% confidence intervals (CI). Predictors that were significantly associated with the relevant outcome (SDI ! 1) were then entered into backward Cox regression models (p to enter <0.1, p to stay <0.05) to determine their independency. Resulting p values <0.05 were considered statistically significant.
Results
Descriptors
Data for 220 patients were submitted, but 20 patients (9%) were excluded as they did not fulfil four classification criteria upon case ascertainment. Baseline characteristics for the remaining patients (n ¼ 200) showed no significant regional differences with regard to age, gender, pre-diagnostic symptomatic period or number of ACR criteria ( Table 1 ). During the mean follow-up period of 4 years, four patients (2.0%) died and 13 patients (6.5%) were lost to follow-up.
Baseline disease features
Arthritis (69%), leukocytopenia (54%) and malar rash (53%) were the predominant clinical ACR manifestations ( Table 1) . While 88 (39%) patients had clinical signs of renal disease at baseline (i.e. proteinuria and/or cellular casts as defined by ACR definitions), LN was histologically confirmed in 52 (25%). The reported WHO class distribution for biopsies was class II: 3%, class III: 29%, Class IV: 48% and class V: 10%. Renal biopsies were not performed in the remaining 26 patients for reasons that included bleeding diathesis and refusal. Antinuclear Ab (ANA) was positive in 97%; three of six patients with negative ANA had low avidity anti-dsDNA Ab, one had anti-SSA Ab and two patients had no other autoantibodies than antiphospholipid Ab (aPL). Anti-dsDNA Ab was present in 74% of patients; they were detected by Crithidia L. immunofluorescence (performed at 11 centres) in 76/168 patients (45%) tested, by Farr assay (three centres) in 36/62 patients (58%) tested and by enzyme-linked immunosorbent assay (seven centres) in 67/105 patients (64%) tested. The overall prevalence of other autoantibodies was 49% for anti-SSA, 48% for aPL by any assay (aCL-G 43%, aCL-M 16% and lupus anticoagulant 12%) and anti-Sm Ab (21.6%). Hypocomplementaemia (low C3 and/or C4 levels) was present in 54% of patients; two-thirds of these patients were also positive for anti-dsDNA Ab. Sixteen patients (8%) were aPL positive, while negative for anti-dsDNA or anti-Sm Ab.
While there was equal prevalence in the various regions of the majority of ACR classification criteria at baseline, there were significant differences in the frequency distribution of discoid rash, psychosis, leuko-and lymphocytopenia and autoantibody against Sm, PL and ds-DNA; however, no consistent pattern was discernible. A wide spectrum of other disease manifestations was present at baseline; non-haemolytic anaemia (35%), Raynaud's phenomenon (31%) and alopecia (26%) were the most frequent objective findings ( Table 2) .
Initial treatment
Over the first 12 months of disease most patients (83%) were treated with glucocorticosteroids, initiated as i.v. pulse methylprednisolone (MP) treatment in 33% of cases (Table 3) . Concomitant treatment was with cytotoxic drugs (54%), antimalarials (51%) and non-steroidal antiinflammatory drugs (NSAIDs) (28%). LN patients were more likely to receive pulse MP (OR 7.3, CI 3.6-14.4), cyclophosphamide (OR 20, CI 6.7-52) and azathioprine (OR 2.6, CI 1.3-5.2) and were There were no regional differences in the cumulative first year steroid dose or frequency of initial treatment with i.v. pulse MP, or azathioprine or NSAID use. However, use of pulse cyclophosphamide (central 12%, west 16%, south 27%, east 33%, p ¼ 0.04) and antimalarial drugs (24% in east, 64% in west and south, p ¼ 0.002) varied significantly. A total of four patients (2%) were treated with anti-CD20.
Disease activity course
The baseline SLEDAI score was 12.2 (AE9.8) and was lower in southern region patients (8.5 versus 12.9 for other regions, p ¼ 0.012), and median SLE scores decreased significantly over time (p < 0.001 for trend). Within the first year of disease 55 patients (27.5%) achieved disease quiescence according to GPA while 145 patients (62.5%) had persistent (45%) or relapsing (27.5%) disease activity during the first year of disease ( Figure 2 ). There was no difference between patients with such early disease quiescence or persistently active disease in age at diagnosis (32 versus 29.5, p ¼ 0.8), number of ACR criteria (5.5 versus 6.0, p ¼ 0.07) or maximum steroid dose (39 versus 12, p < 0.09), but the cumulative steroid dose the first year (1860 versus 2750 mg, p < 0.06), initial SLEDAI (6.1 versus 12.5, p < 0.001) and SDI at the end of the year (0 versus 1, p < 0.001) were significantly lower in patients obtaining early quiescence. Approximately half of the patients (27/55; 49%) achieving early quiescence maintained a state of remission (Figure 2A ) throughout the entire follow-up period. In contrast, only 25% of patients with persistent disease activity in the first year subsequently reached a state of quiescence, 32% continued on a remitting-relapsing disease course and 43% never reached any state of remission (p < 0.01 for trend). Patients with early remission spent significantly less of their follow-up time with active disease (19.4 versus 77.9 %, p < 0.001), had lower annual relapse rates (0 versus 0.2, p < 0.001), lower cumulative steroid dosage (1503 versus 3612 mg, p < 0.001), lower average SLEDAI (1 versus 8, p < 0.001) and lower cumulative SDI scores (0 versus 1, p < 0.001) than patients with persistent activity in the first year. Disease flares (defined as disease manifestations that necessitated changes in drug therapy other than NSAIDs) occurred in 91 patients (46%) in total. The cumulative probability of having a disease flare was 24% in the first year and reached 61% by the fifth year of disease ( Figure 1A) . During 793 patient observation years a total of NSAID, non-steroidal anti-inflammatory drug.
Disease activity and damage accrual during the early disease course J Nossent et al. rate of 23/100 patient years. There was no significant association between flare prevalence and use of steroids or antimalarials, but cytotoxic drug use was associated with more flares (p < 0.05). Patients on antimalarial treatment spent more follow-up time in a quiescent disease state (64% versus 48%, p < 0.01).
Organ damage development
Damage (SDI score !1) developed in 42% of patients during the observation period with the highest damage accrual occurring in the first 2 years of disease. Damage was moderate (SDI < 3) in 29% and severe (SDI ! 3) in 14%. The highest SDI score of 18 was observed in a patient with fatal multi-organ involvement. SDI scores did not increase significantly after year one (1.2 after year one to 1.5 at last observation, p > 0.3). One patient (0.5%) developed a malignant (breast) tumour early on. End stage renal disease necessitating renal replacement therapy developed in three patients (1.5%), while three additional patients had doubling of serum creatinine levels. Muscular atrophy was observed in 19 patients (9.5%), deforming arthritis in 11 patients (5%) and avascular bone necrosis in seven patients (3.5%). Chronic cardiac conditions consisted of valvular disease in 16 patients (8%), reduced left ventricle contractility (7%) and coronary syndromes in 2% of cases. Other frequent types of vascular damage were venous thrombosis (3.5%) and cerebral vascular accidents (7.5%), which also were the main type of central nervous system (CNS) damage. Skin damage consisted of scarring alopecia in 15 patients (7.5%) and chronic ulcers in 12 patients (6%). Overall, the organ systems with the highest frequency of damage were musculoskeletal, renal, cardiovascular and neuropsychiatric systems. Significant predictors for SDI >1 by univariate analysis were baseline and subsequent maximum SLEDAI scores, presence of proteinuria, CNS involvement, vasculitis, anti-dsDNA Ab, hypocomplementaemia and treatment with i.v. pulse steroids and cyclophosphamide. Upon multivariate analysis only persistent disease activity and baseline renal affection remained independent predictors of damage accrual (Table 4 ).
Mortality
The direct causes of death in the four non-survivors were infectious complications (in two patients; one was on dialysis) and vascular events (one haemorrhagic brain infarct and one aortic dissection). The cumulative survival after 1 and 5 years was 99 and 97% respectively ( Figure 1B ). Given the low numbers of non-survivors a detailed analysis of predictors for survival was not feasible.
Discussion
This contemporary SLE inception cohort showed few regional differences in demographics and presentation of disease. Patient characteristics (89% female, age 35 years, diagnostic delay 28 months) corresponded well with those in similarly designed (observational multicentre cohort) studies. 8, 9, 14, [22] [23] [24] Similarly, the clinical burden of disease at diagnosis (6.5 ACR criteria, median SLEDAI > 10) was comparable to that seen in the Caucasian LUMINA patient cohort (n ¼ 71) (six ACR criteria and Systemic Lupus Activity Measure (SLAM) 8.5). While the prevalence of clinical LN was 39%, biopsy-verified LN was present in 25% of patients. These figures lie between the prevalence seen in Caucasians in LUMINA (32%) and in Eurolupus (22%). The biopsy findings were skewed towards more severe (i.e. proliferative) disease, and, while different reasons existed for not obtaining biopsies in the remainder of patients, a less aggressive diagnostic approach for presumed mesangial LN may be appropriate. 25 Anti-dsDNA Ab were present at baseline in the large majority of patients (74%) and constituted the most frequent SLE-specific classification criterion; although centres used different anti-dsDNA assays, this indicates an increasing reliance on anti-dsDNA Ab in the management of patients with suspected SLE. A similar high prevalence of anti-dsDNA Ab was also seen in the Eurolupus study (78%) and far exceeds the 21% prevalence in the Caucasian patients in LUMINA. 26 Whether this reflects difference in testing strategies or type of anti-DNA assays or a true difference in disease characteristics remains to be determined. The second most important serological feature was hypocomplementaemia in 54% of patients, which was accompanied by anti-dsDNA Ab in two-thirds of cases. Low complement levels are much more prevalent in SLE than in other connective tissue and inflammatory joint diseases, and, when combined with the presence of anti-dsDNA Ab, will probably be highly specific for SLE as well, and this combination warrants consideration for inclusion in future classification criteria. [27] [28] [29] SLE patients can present with a variety of manifestations that do not contribute significantly to the statistical process of disease classification. For patients and clinicians, however, these non-ACRcriteria manifestations are important in terms of disease burden and management. The spectrum of disease encountered at diagnosis ( Table 2) is very much wider than the ACR criteria set. While arthralgia, alopecia, Raynaud's phenomena and anaemia of chronic disease were the most prevalent problems, thrombotic events were one of the severe, but less prevalent, manifestations. Antiphospholipid Ab have become part of the classification process for SLE, 13 and the overall prevalence of aPL (48%) agrees with other series. 30, 31 While inclusion of aPL as a classification criterion has not led to large changes in the clinical spectrum of SLE at diagnosis, 12 they are likely connected to the remarkably high (7.5%) overall frequency of ischaemic events in this cohort with a mean age of 35 years. The frequencies for vascular events in the first years of disease (cerebrovascular events 4%, venous thrombosis 2% and angina pectoris 1%) confirm the need for better markers to identify patients at vascular risk, as current aPL assays are not specific enough. [32] [33] [34] The few classification criteria that showed a divergence in regional prevalence (discoid rash, autoantibodies other than anti-dsDNA) are not easily explained. While they may reflect methodological differences, they can also indicate true genetic or environmental influences on disease phenotype. 35 Even though early disease activity was high, the subsequent disease course was characterized by a low mortality rate and a 5-year survival rate that was marginally higher than in the Eurolupus study; 36 this nonetheless suggests that combined diagnostic and therapeutic developments may still have a positive impact on the short-term prognosis in SLE. This improved prognosis occurred despite the fact that the cumulative overall risk for a disease flare in the first 5 years of disease was over 60%. This is in accordance with findings that disease flares remain a clinical challenge even after 15-20 years of disease. 9, 14 The overall flare rate of 23 per 100 patient years is at the lower end of reported flare rates, 37, 38 suggesting that both flare frequency and severity may be declining. Not achieving an early disease remission was associated with higer relapse rates and higher subsequent SLEDAI scores, indicating that the best window of therapeutic opportunity is in the first year of disease. While antimalarial drugs are important in maintaining disease quiescence, 23 such treatment was less frequently used in two of the regions; this was not explained by differences in age, gender, initial SLEDAI or number of ACR criteria fulfilled (data not shown). While antimalarial drug use was associated with more follow-up time spent in disease quiescence in the whole cohort, we found no association between flare rates and lower regional use of antimalarials. Despite improvements, control over disease activity was imperfect, as the risk of disease flare reached 60% and higher mean disease activity was the main predictor for overall damage development. Almost half of all patients accrued some organ damage during these earliest years of disease. This figure is comparable to the reported 40% damage prevalence 5 years into the disease. 6, 39 When organ-specific damage was analysed, it was clear that the main early damage was restricted to the musculoskeletal, CNS, cardiovascular and renal domains of SDI. Although damage in various domains has different implications, these types of organ damage are not necessarily a consequence of drug toxicity, a fact that is supported by a stable prevalence throughout the observation period of other drug-related co-morbidity, such as infectious diseases (data not shown). As organ damage is a significant risk factor for poorer prognosis, damage prevention becomes highly important; the current data indicate that better control of early disease activity is the main factor for the prevention of early damage. 6, [40] [41] [42] This will likely require use of immunosuppressive therapy for some time to come, even though the potential benefits of such treatment are offset by increased infectious complications. 8 Thus, in addition to increased efforts for early diagnosis at a less severe disease stage, 12 there is a clear need for less toxic but efficient ways of reducing early disease activity, such as through B-cell depletion or inactivation.
These results have several limitations. As data were collected in academic rheumatology centres throughout Europe, a selection bias may be present. Although one would expect this to be skewed toward patients with more severe disease, these results are not necessarily applicable to other regional settings. Also, different approaches to diagnosis and management cannot be wholly excluded; however, all centres have a long-standing research involvement in similar collaborative efforts. 8, 9, 14 The collection of annual summary data may have underestimated disease activity, as patients with minor flares, other complications and related changes in medical treatment may not all have been referred to the study centre. Finally, the limited follow-up naturally precludes longerterm predictions.
In summary, SLE patients in Europe currently present with six defined ACR criteria and a high prevalence of anti-dsDNA antibodies. There is also a wide range of other manifestations that are not reflected by the classification criteria set and are better captured by disease activity scores such as SLEDAI. Patients with LN are most often managed with corticosteroids and cytotoxic drug initiation, with antimalarials and NSAIDs used in non-LN patients. This strategy is associated with low 5 year mortality and a swift decrease in disease severity. Nonetheless, 60% of patients had subsequent disease flare and 40% accrued damage, both of which were most prevalent in patients not achieving an early disease remission.
